The surge in meals high in calories has prompted an epidemic of metabolic disorders around the world such that the elevated incidence of obese and diabetic individuals is alarming. New research indicates that metabolic disorders pose a risk for neurological and psychiatric conditions including stroke, Alzheimer's disease, Huntington's disease, and depression, all of which have a metabolic component. These relationships are rooted to a dysfunctional interaction between molecular processes that regulate energy metabolism and synaptic plasticity. The strong adaptive force of dietary factors on shaping the brain during evolution can be manipulated to transform the interaction between cell bioenergetics and epigenome with the aptitude to promote long-lasting brain healthiness. A thorough understanding of the association between the broad action of nutrients and brain fitness requires high level data processing empowered with the capacity to integrate information from a multitude of molecular entities and pathways. Nutritional systems biology is emerging as a viable approach to elucidate the multiple molecular layers involved in information processing in cells, tissues, and organ systems in response to diet. Information about the wide range of cellular and molecular interactions elicited by foods on the brain and cognitive plasticity is crucial for the design of public health initiatives for curtailing the epidemic of metabolic and brain disorders.
Introduction
The advent of mechanization has dramatically changed people's lifestyle in the last few decades. In particular, the surge in meals rich in caloric contents an adoption of a sedentary life style has triggered an epidemic of metabolic disorders (Haffner and Taegtmeyer, 2003; Lutsey et al., 2008; Trushnikova et al., 2014) with subsequent detriment of brain function. There is immense necessity to understand the action of diet on gene regulatory mechanisms, which are endowed with the capacity to direct all molecular and physiological processes governing brain function. The process of adjustment to environmental challenges has played an imperative role for species survival, and we are starting to understand the engagement of cellular, molecular, and ultimately gene regulatory events. In particular, it is becoming evident that diet influences the genome, and that epigenetic alterations enable the organism to elaborate complex multiorgan responses and behaviors that may extend throughout lifetime and across generations. The human genome comprises an entire collection of genes that are encoded and controlled by more than 3 billion DNA base pairs, which contain all of the information needed to maintain an organ system. Such information is subject to the effects of environmental modulations which determine the balance between health and disease.
We are starting to learn that adjustments in cell metabolism are the driving force for genomic adaptations and epigenomic alterations, and that reprograming of the epigenome is a fundamental mechanism by which the effects of diet are saved in our genes (Albuquerque et al., 2015) . Energy use and conservation are essential needs of all living organisms. The brain has tremendous dependency for energy, particularly in humans where the brain contributes to about 20% of resting metabolism while only accounting for 2% of the total body mass. Maintenance of caloric homeostasis has been a powerful driving force in evolution such that alterations in cell metabolism have a strong impact on gene regulatory mechanisms that determine cellular features and ultimately, the phenotypic identity of an individual throughout its
